Increased gastric bicarbonate secretion in portal hypertensive anesthetized rats: role of prostaglandins and nitric oxide.
Gastric bicarbonate secretion might be modified in portal hypertension as a consequence of the intramucosal increase in prostaglandins and nitric oxide content. Therefore, we studied gastric bicarbonate secretion in control and portal hypertensive rats and investigated the role of prostaglandins and nitric oxide. Basal gastric bicarbonate secretion was studied in rats, using a gastric pH back-titration technique, two weeks after partial portal vein ligation or a sham operation. The effects of the following drugs were investigated: the prostaglandin synthase inhibitor indomethacin (5 mg/kg intravenously), prostaglandin (PGE2) (1 mg/kg intravenously), the nitric oxide synthase inhibitors N(G)-nitro-L-arginine methyl ester (L-NAME, 5 mg/kg intravenously) and N(G)-monomethyl-L-arginine (L-NMMA, 50 mg/kg intravenously), and the nitric oxide donor nitroprusside (5 mmol/liter in the gastric perfusate). Plasma leakage in the gastric wall was also measured after Evans blue dye injection in portal hypertensive and sham-operated rats pretreated by indomethacin (5 mg/kg, intravenously) and L-NAME (5 mg/kg, intravenously). Basal bicarbonate secretion was significantly increased in portal hypertensive rats as compared to controls. After indomethacin, the bicarbonate secretion was significantly reduced to a similar level in both groups. PGE2 increased bicarbonate secretion significantly more in portal hypertensive rats than in sham-operated rats. The NO synthase inhibitor L-NMMA significantly increased bicarbonate secretion in portal hypertensive rats only, while the other inhibitor, L-NAME, increased it significantly more in portal hypertensive than in the sham-operated rats. Plasma leakage in portal hypertensive rats, which was increased in the basal condition as compared to control, was further enhanced by indomethacin but not by L-NAME pretreatment. The nitric oxide donor significantly reduced bicarbonate secretion in portal hypertensive rats to reach a similar level as in sham-operated rats. Basal gastric bicarbonate secretion is increased in portal hypertensive rats. This could be due to an enhanced prostaglandin mucosal level. Nitric oxide, which reduces bicarbonate secretion, may contribute to limiting prostaglandin-induced bicarbonate overproduction.